KIR2DL4 (CD158d), an NK cell-activating receptor with inhibitory potential.
KIR2DL4 (CD158d) is an unusual member of the killer cell Ig-like receptor family expressed in all NK cells and some T cells. KIR2DL4 activates the cytotoxicity of NK cells, despite the presence of an immunoreceptor tyrosine-based inhibition motif (ITIM) in its cytoplasmic tail. The role of this ITIM on the activating function of KIR2DL4, and whether it can provide inhibitory signals, is not known. Mutated forms of KIR2DL4 were engineered that lacked either the tyrosine in the ITIM or an arginine-tyrosine motif in the transmembrane region that is required for the activation signal. The activity of the mutated KIR2DL4 molecules was tested in a redirected lysis assay. The ITIM was not necessary for activation of lysis by KIR2DL4. The activation signal of KIR2DL4 was sensitive to inhibition by another ITIM-containing receptor. The activation-deficient mutant of KIR2DL4 inhibited the signal delivered by the activating receptor CD16. In pull-down experiments with GST fusion proteins, the tyrosine-phosphorylated cytoplasmic tail of KIR2DL4 bound the Src homology 2-containing phosphatases 1 and 2, as did the tail of the inhibitory receptor KIR2DL1. Therefore, KIR2DL4 has inhibitory potential in addition to its activating function.